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IMPROVED ALTERNATING CURRENT 
DYNAMO. 

THE alternator we illustrate herewith has been con
structed by Mr. Rankin Kennedy, of Glasgow, and 
belong� to that class in which both the exciting and 
the generating coils are fixed, the revolving part con
sisting of laminated iron inductors. Machines of this 
class have been made by many inventors, such as R. 
Knight, Wheatstone, Henlt>y, and lately by Kingdon 
on a large scale. Such dynamos have also been de
signed by Mordey & Forbes. 

The points of novelty in tbis new macbine are chiefly 

FIG. 1.-GENERAL VIEW OF INDUCTORS. 

the arrangement of the coils of wire and the construc
tion of the magnetic circuits, whereby only two ex
citi Ilg coils and two generating coile are required, 
however large it may be made, and however great may 
be the pressure and frequency of the alternating cur
rent required. The machine very much resembles a 
transformer in its parts, and is about as simple in con
struction. The iron field magnet portions surround 
the copper coils, which are simple rings of insulated 
wires ; the ind uctors are carried on gun metal wheels, 
and in revolving alternately open and close the mag
netic circuit round the copper coils, thus inducing cur
rent in them. There is no reversal of magnetism in 
any part of the operation of t·he machine, only a sim-

FIG. 2.-PAIR OF COILS. 

pie rising and falling of the magnetic flow without 
reversal. The iron is lilade of very ample sections, so 
that the induction is never high, and never falls to 
zero. The excitation is constant, but the induction 
varies with the position of the ind uctors. In a ma
chine recently built, and which is illustrateil in Figs. 
1, 2, 3, and 4, the e. m. f. was 8 volts per turn of gene
rating coil, the speed 750, the excitation 15 amperes 
under 35 volts. the ind uctors 6 on each side, the total 
pressure was 2,400 volts, with 300 turns of wire on 
generating coil the output was 24,000 watts. 

Fig. 3 is a general view of the machine, Fig. 1 is a 
view of the ind uctors on the shaft, Fig. 2 is a view of 
one pail' of coils, and Fig. 4 shows the construction of 

FIG. 3.-IMPROVED ALTERNATOR. 

coil are exactly and entirely neu tralized by those effeGts 
on the other exciting coil. The two generating coils 
can be coupled either in series or in parallel, but the 
exciting coils must always be in series. This machine 
is exceedingly simple and inexpensive to build, and 
there is no difficulty with insulation or in constructing 
them for any pressure or freq uellcy required. In large 
dynamos there are four pairs of coils and four sets of 
inductors. 

In the machine illustrat.ed the inductors are 21 in. 
diameter, the coils being 21� in. inside diailleter ; the 
electromotive force of the generating coil is about 1'35 
volts per .foot working at very moderate inductions 
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FIG. 4.-FIELD MAGNET BLOCK. 

and at moderate speed, and this can be safely raised to 
2 volts per foot. For low pressure alternating currents 
this machine is equally applicable. 

In centra} stations for electric lighting supply in 
districts where thp stations are surrounded by con
sumers, it is advisable to use low pressurt> dynamos, 
so as to su pply the immediately 8urrounding neighbor
hood direct from the dynamos, and to supply the dis
tant consumers through 8tep·up transformers. As a 
motor this machine works well, bu t has to be brought 
up to synchronism, like all other synchronizing al
ternators. 

A machine with induct.ors 4 ft. in diameter gives an 
output of 150,000 watts (100 volts 1,500 amperes) at a 
speed a little over 200 revolutions per minute. This is 
suitable for low pressure distri button near the station, 
aud high pre8Aure at a distance by means of step-up 
transformers. 

In Fig. 2 pl P are terminals of the exciting coil. Sl S 
are the terminals of the generat.ing coils. By using 
only two coils in large, slow speed machines it is ex
pected that the complications hitherto met with in 
large machines are obviated, most of them requiring 
two g'merating coils for each period per revolution. 
An ordinary machine making one revolution per 
second would require 200 coils to give a frequency of 
100 per second. The machines are specially desi!('ned 
for continnous running at central generating stations. 
-indust1'ies. 

EARLY HISTORY OF THE DISCOVERY 
AND USE OF TIN. 

A VERY interesting work is that of Philip William 
Flower, written and published in England, aud enti
tied" A History of the Trade in Tin ; a Short DeAcrip
tion of Tin Miuing and Metallurgy; a History of the 
Origlll and Progress of the Tin Plat.e Trade, and a 
Description of the Ancient and ModE'rn Processes of 
Manufacturing Til! Plates." It is a somewhat rare 
work in this country, says the Boston Herald. 

In the search for information through the archives 
of the world as to the origiu and first employment of 
tin, Mr. Flower tells us that shortly after thE' de�crip
tion of the flood will be found a reference to Tubal 
Cain, "an instructor of every artificer in b rass." The 
notice in Genesis thus fixes the di �covery and use of 
tin and copper, according to the Bible, at between 
4003 and 1635 years before the Christian era. 

And not only were the existence and use of these 
metals known, but the art of converting them was 
soon far advanced, for we find in the Book of Kings, 
written 1015 B. C., .. King Solomon sent and j'etched 
Hiram Ollt of Tyre. He was a widow's son of the 
tribe of Naphtali, and his father was a man of Tyre, 
a worker in brass, and he was filled with wisdom and 
understanding and cunning to work all works in 
brass." 

Any one doubting the nature of this metal can be 
reassured by reference to the chapter which follows, 
giving in detail a most elaborate schedule of the pil
lars, the chapiters, the baths, the lavers, the pots, the 
shovels, and the basins, some of cast and some of 
wrought bright brass, which Hiram the artificer pre
pared for the temple of King Solomon. 

Further ample evidenc� as to the early use of tin and 
brass is to be found in the I liad of Homer, written, as 
it is believed, between the years 962 and 915 B. C. 

We find, then, that bra�s-aJld c008eqnently tin
existed in Tyre, the great seaport town of the Phpni· 
cians, on the coast of Syria, about 1000 B. C. They 
are frequently referred to in all works relating to tin 
or to Cornwall. 

The Phenicians were merchants, and carried on an 
important trade from the ports of Tyre and Sidon. 
These cities rivaled each other in magnitude, fame 
and antiquity. The Tyrians excelled all other nations 
in the manufacture of a purple dye, said to have been 
extracted from a shellfish found on their coast. 

It is now well known that tin dissolved tin muriatic 
acid prod uces a brilliant purple dye, and that tin di�
solved in nitric acid will produce a scarlAt oye. It is 
not unreasonable. therefore, to suppose that thA use 
of tin in dyeing had much to do in the production of 
the Tyrian purple of the Phenicians. 

It is impossible to fix the datA at which the export 
trade in tin was commenced froUl the British Islands, 

one of the field magnet blocks.. There are two pairs but it is certain that it existed and was controlled by 
of coils in the machine, and two sets of inductors the Phenicians when Herodotus wrote his history, 
IJlaced as shown in Fig. 1. The generating coil is 450 B. C. 
wound first and insulated, then the exciting coil is Herodotus refers to the Cassiterides (the Scilly Is· 
wound over that, and the whole is insulated and fixed lands) as the IJlaces whence they were then obtaiuing 
in the machine in the recesses formed in the field t.heir supplies; but neither he nor any other historian 
blocks, as shown in Fig. 4. By using two 'Pairs of has left us any information as to when that trade com
coils and two �et8 of ind uctors, and exciting the coils menced. The Phenicians called this land of tin" Ba
so that the field blocks are maguetized with a pole in ratanac, " and Bochart and other historians attribute 
the middle and similar poles at each end, as marked in lthe very origin of the name of Britain to this work. 
Fig. 4, when the two exciting coils are in "series" with After the Phenicians the trade in tin with the Cas
each other, any inductive effects OIl the OIle exciUngsiterides was takeIl up by tbe Greeks sailing out of 
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Marseilles, the city of Ma,ssila, which was built by a 
colony of Greeks 600 B. C. The Phenicians probably 
sai led straight across from their colony of Gades or 
Cadiz, and retarned direct to that port with their 
valua.ble cargoes. 

'rile Greeks, however, appear to have been accus
tomed to coast up the English channel, and crossing 
over from Kent to France, the tin was conveyed over
land on horseback in. thirty days to the mouth of the 
River Rhone. 

The Romans, who had always been large purchasers 
of tin, were the next to follow the Phellicians and 
Greeks. 

The following anecdote is derived from Strabo, who 
also tells of the conquest of Britain by Coosar: .. For
merly," he says, "the Phenicians alone carried on this 
traffic (in tin) from Gades, concealing the passage from 
every one, and when the Romans followed a certain 
shipmaster, that they also might find the market, the 
shipmaster of jealousy purposely ran his vessel upon a 
shoal, leading on those who followed him into the same 
destructive disaster. He himself escaped by means of 
a fragment of the ship, and received from the state the 
value of the cargo he had lost. The Romans neverthe
less, by frequent efforts, discovered the passage." 

As soon as the Romans made a conquest of Britain 
they formed in the tin province camps and roads, still 
visi ble, and left behind them vases, urns, sepulchers, 
and money that exhibit daily proofs of their having 
been a stationary people in these parts, and that Dam
nonium extended eveu tb the Polerian promontory or 
the Land's End, limited by the western parts of Somer
setshire. 

The Romans, as is well known, occupied Britain 
from B. C. 55 to A. D. 409, or 464 years, during which 
period the Cornish tin mines were largely worked by 
the ancient Britons, possibly for their own advantage, 
but more probably as serfs, and in A. D. 409 the Ro
mans had to give way to the Saxons. 

During the Saxon dominion (froul 410 to 1066) the 
mines were almost entirely neglected, frequent intes
tine commotions, and the subsequt'nt wars with the 
Danes, allowing no time for such innocent and peace
ful pursuits, In the yp8.r 1066 the Saxons in their turn 
were pushed aside by the Normans, and subsequenUy 
the tin mines in Cornwall were again vigorously 
developed. 

The Norman sovereigns derived immense rev�mues 
from the. export of this metal, and, in the year 1198, 
when the country was almost ruined by the crusades, 
Richard Cceur de Leon, t hen abroad, placed the man
agement of the mines in the hands of the Archbishop 
of Canterbury, who, from this and other sources, was 
enabled to collect and remit to his employer a sum of 
money exceeding £1,000,000 sterling. 

In the reign of King John (1198-1216) the produce 
was so inconsiderable that the rent of the tin farm 
amonnted to no more than 100 marks. At this time 
the Jews were sole managers. if not proprietors, of the 
mines, 

'rhe right of working the mines was then wholly 
possessed by the king, who, being sensible of the lan
guishing state of the manufacture, bestowed some 
valuable privileges on the country by relieving it from 
the operation of the arbitrary forest laws, and grant
ing a charter to the tiuners. 

Tin mines were known to exist in Spain, but the 
constant invasions of the Moors caused the mines to 
be abandoned or neglected. 

In the year 1240 tin was discovered in the mountains 
of Bohemia by a Cornish tin man who had been ban
ished from his native country either on account of his 
religion or because he had committed murder. Fur
ther discoveries followed at Altenburg, in Saxony, 
1458, and in Barbary, 164{). 

Richard, Duke of Cornwall, brother of Henry III., 
1216-1272, derived immense profits from the mines, the 
produce of which was subject at tbis period to a roy
alty of 40 shillings for every £1,000 in value, payable 
to the duke, and twice a year all the tin produced had 
to be brought to appointed places, where it was offici
ally stamped and weighed. 

The Jews being hanished from the kingdom in the 
eighteeuth year of Ed ward I., 1290. the mines were 
again neglected till the gentlemen of Black�oor (lords 
of the seven best tit hings stored with tin) obtained a 
charter from Edward, Earl of Cornwall, with more ex
plicit grants, privileges"etc. ,  amolJg them that of re
ceiving as their own due and property the toll till, 
that is I-15th of all the tin rai�ed. 

The kings and dukes of these t,imes would appear to 
havp treated this industry very lightly, for it is record
ed that Edward L, in 1305. in the thirty-second year of 
his reign and the 36th of his age, mortgaged or assigned 
his due for one year to settle a wine bill for £750. 

In 1376 the tinners were able to obtain protection by 
act of Parliament, but the civil wars following (viz., 
the Wars of the Rose�) the mines were again very much 
neglected. When, in 1485, these wars ceased. England 
became more settled and tin mining became more pro
fitable and prosperous. 

Prudent Queen Elizabeth (1558-1603) appears to have 
taken more Interest in the mines than her predecessors, 
for she sent to Gertuany and brought over German 
miners, by whom many 01' the Cornish processes were 
very much improved. 

Very little has been written, and next to nothing can 
be ascertained, of the progress of this trade from 1600 
to 1700. 

In the reign of QQeen Anne (1702-1714) it is recorded 
that the queen had iu stuck 5,000 tons of tin, equal to 
five years' consumption, demonstrating the existt>nce 
of hard times for the producers, or proving that the 
queen was a "hard bargain" to deal with. 

It was after the death of Queen Anne, but there ap
pears to be no record of the exact date, when eastern or 
foreign tin first arrived in Europe to compete with the 
Cornish product, but as early as 1760 small quantities 
of Banca tin were received in Holland. 

In 1787 the importation of Ballca tin to Holland was 
flO much beyond their own requirements that the 
Dutch shipped a quantity to England, but that same 
year the increase from the Cornish mines was about 
500 tone. 

The market was, however, relieved by the East In
dia Company taking 800 tons to China, where a mar
ket had already been opened for it. 

The trade with China, however, was brought. to a 
close in 1817 by the return of Cornish tin from China 
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to London, and the underselling of the mine product 
in the home market. 

The history of tin from that date to the present day 
is only a question of figures and statistics, which are 
beyond the scope of this article. 

The discoveries of tin in Germany 500 years ago, 
which never became important, were practically aban
doned several years since. 

Cornwall has safely defied all competition from Eu· 
rope and the East, but the cloud which threatens her 
has risen in the South, in her own colonies. 

In the year 1872 large discoveries of surface tin ore 
were made in Queensland and New South Wales, and 
all at once a new supply appeared to find a sale in 
Europe. 

well occupy a day to see them properly. After them, 
in a gradually ascending scale of picturesq ue beauty, 
come the W ollomombi Falls, a graphic sketch of which 
appears in the current issue. They are situated at the 
confluence of the WolioUlombi and Chandler Rivers. 
The depth of the falls has never beeu officially ascer
tained, but it is supposed to be something over 1,500 
ft. The scenery around is majestic and grand. Jut· 
ting cliffs many hundred feet deep stand out in bold 
prominence on both sides of the gorge, while between 
them lie rocky ravines, waist deep with ferns, aud 
fringed and bordered with shrubbery and taller vege 
tation. It is as if nature wished to mark the contrast 
between the barren grandeur of the mighty rocks and 
the lavish wealth of her vegetation. 

THE WOLLOMOMBI FALLS. 

In this country the deposits of tin in Dakota and 
California promise to yield a large supply of the metaL 

WOLLOMOMBI FALLS. 
ONE of the most picturesque spots in New South 

Wales. though little known to tourists, is the Wollo
mom bi Falls. With the exception of those whom busi
ness calls to that part of the coun try, few visit it. 
Still the scenery would well repay the traveler, and 
afford a glimpse of nature in one of her reckless 
woods. 

The falls are distant about twenty-nine miles from 
Armidale, and to enjoy them thoroughly the tourist 
should first visit the points of interest in the surround
ing country. 

Armidale itself is a very pleasant little city. It is on 
the northern line, some 358 miles from Sydney, and 3,113 
ft. above sea leveL After the long journey by rail, it 
makes a very pleasant stopping place for a day or two. 
The first point of scenic interest to be visited is the 
Gara Falls, which may be better described as pretty 
than grand. Twelve miles from the town are the Dan
gar Falls, alsQ well worth inspection, and it will pretty 

Streams of water are always flowing over the falls, 
but when the wet season sets in, and the Wollomombi 
and Chandler become swollen by floods, the united 
torrents of the two rivers pour in a vast cataract from 
rock to rock, and basin to basin, until they are at last 
lost to sight in the resounding depths.-nl. Sydney 
News. 

THE TROUT PARASITE OF YELLOWSTONE 
PARK: ITS RESEMBLANCE TO TlENIA 
SOLIUM. 

THE lake trout in Yellowstone Park are infested 
with worms, concerning which an intere�ting para
graph appears in the last annual. report of Secretary 
Noble, of the Interior Department. The waters of the 
Yellowstone region were visited recently by Professor 
Edwin Linton, who, in conjunction with Professor S. 
A. Forbes, has reported informally concerning the 
probable nature of the trout parasite. These investi
gators believe that the parasite will be found to be a 
larval, or immature and non-sexual, form of animal 
life, resembling the" measles" stage of Trenia solium 
in tbe swine. In otber words, this trout parasite is an 
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example of that order of worms which complete 
the cycle of their life in two different animals. 
Having this hypothesis in view, Professor Linton be
gan a search for some form of animal which by feeding 
upon the trout in a raw condition would be likely to 
become the host of a sexually mature intestinal worm 
corresponding to the cystic and larval stage observed 
in the trout. He examined a number of the fish-eating 
birds occurring in the vicinity of the Yellowstone 
Lake, and finally hit upon the pelican as the probable 
final host in this alternation of generation. The peli
can was found to have an intestinal parasite which had 
eggs and which appeared to belong to the same genus 
as the form in the trout. Collateral proof was ob
tained by opening the stomachs of some of these birds 
and finding therein ingesta of trout. Tht-se birds, four 
in number, were shot at Molly Island, in the southerly 
part of the lake, a favorite breeding place to which the 
birds resort in great numbers. The pelican is, more
over, the only fish-eating bird that occurs on the lake 
in large numbers. It is understood that this bird 
consumes the fish of every description that happens to 
be left dead on the shores of the lake. The worm
infested trout is believed to be confined to a very 
limited and well defined region of the waters. Mr. 
Linton's research was conducted with only an imper
fect supply of appliances, and he expects to make a 
more careful examination of the materials he was able 
to collect and bring home. 

,Appropriate to this item is the fact that it was 
reported some months since that the trout of Loch 
Katrine, in Scotland, were infested with the tape worm 
parasite or larva, and a certain amount of ;. scare" 
was created in the district which takes its drinking 
water from that Loch, lest the cit.izens should serve as 
the un willing host for maturing the incomplete trenia, 
and lest an "epidemic" of tape worm might occur. 
Our impression is that this anxiety was set at rest by 
showing, as some of the investigators had the means 
of doing, that trenial disease happened to be. less fre
quent among the city folk supplied from the Loch 
than among the country residents who had their inde
pendent water supplies. And, further, the thought 
suggests itself that the parasite may not have been ,the 
Trenia solium after all, although resembling it. and it 
lIIay have been perchance the same animal whose life 
history Mr. Linton has partially set forth in thefontes 
etfauna of our far West. 

One peculiarity of the Yellowstone Lake trout not 
mentioned above is that the larval parasite may occur 
in the same fish of very different sizes, from t.hat of a 
small cyst not larger than a small sized shot to that of 
larvre that grow in the muscular tissue to be several 
inches in length.-N. Y. Med. Jonr. 

THE VOLCANO OF BOGASLOV. 
LIEUT. J. C. CANTWELL. of the United States Navy, 

has written an interesting article in the San Francisco 
Chronicle, from which the following facts are con
densed. 

Geographers have for nearly a century known the 
little island of Bogaslov, one of the Aleutian chain, 
just north of Dnimak Island. Behring discovered it, 
and described it as a fiery, i801ated mountain, belch· 
ing forth volumes of smoke and flame. Later voyagers 
went so far as to say that the sea was heated by sub
terranean fires for miles around, and that the ejected 
stones and lava had made navigation dangerous. 
There are some maps to-day which show a reef ex
tending for five or six miles along the southern side of 
Bogaslov. 

Forty years ago the smoke and fires of Bogaslov 
could no longer be seen. The volcano became extinct 
and was then merely a huge, grayish cluster of rugged 
rocks rising to a height of 250 feet. One day a schooner 
captain, who was skeptical of the existence of the 
reef which Russian sailors had reported, steered a 
course between the volcano and Unimak Island. He 
not only was unable to find the reef, but he could not 
touch bottom anywhere with a forty-fathom line. 
1'he once fiery Bogaslov became a favorite haunt of �ea 
lions, and the natives of adjoining islands often went 
there for sea lion skim and boat loads of eggs, for 
myriads of sea birds chose this lonely spot to rear their 
young. 

This state of affairs continued until the summer of 
1882, when native hunters reported that they had 
seen smoke issuing from the volcano. In 1883, Capt. 
Anderson, who was trading along the Aleutian chain, 
had occasion to pass near Bogaslov. When yet thirty 
miles from the island he saw vast clouds of smoke. 
He steered a course toward the island, and soon he 
was close enough to see that the smoke did not issue 
from the old volcano, but from a new mountain that 
had risen from the sea less than half a mile north of 
old Bogaslov. The new and old mountains were con
nected by a narrow beach or isthmus. The new vol
cano was pouring forth dense clouds of smoke, and 
fine volcanic dust and ashes were scattered far around, 
while sulphuroQs flames leaped out of huge crevices in 
t.he new mountain, and the sea for two miles around 
was discolored by the matter which was sprinkled 
over it. 

Of course his story created the greatest interest, 
and early in the spring of 1884 Lieut. Cantwell and Dr. 
HW. Yemans were landed at Bogaslov from the 
Dnited States steamer Corwin. The new mountain 
was in active erupt.ion, but t.here seemed to be nothing 
more dangerous than steam and sulphurous flames 
issuing from numberless vents in the sides of the 
crater. The men were landed on the narrow beach 
between the new and old mountains. The beach was 
found to consist of a mixture of sand and small oolitic 
stones. It was evidently of much greater age than 
the new mountain, and previous to the eruption had 
apparently been a partially submerged spit jutting 
out from the northeast face of old Bogaslov. An 
isolated pinnacle of rock 87 feet high, which had 
probably formed the termination of this spit, had 
been elevated by the recent upheaval. It received the 
name of Sail Rock. 

The sides of Jlew Bogaslov were found to rise 
with a gentle slope to the crater, and the ascent at 
first appeared to be ea8Y, but the thin layer of ashes, 
formed into a crust by moisture and heat, was not 
strong enough to bear a man's weight. At every step 
the feet of the explorers sank into a soft and almost 
impalpabl9 bed of dust, which arose in clouds and 
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